Takayasu arteritis (TA) is a rare manifestation of systemic large vessel vasculitis which aVects predominantly the aorta and its main branches, but often remains unrecognised owing to delayed diagnosis and non-characteristic clinical features. Sarcoidosis, too, is a systemic inflammatory disease which can aVect virtually any organ system. Reports about the coincidence of both diseases have appeared.
Takayasu's arteritis (TA) is a chronic inflammatory disease of the large vessels which aVects mainly the thoracic aorta and its branches but can also occur elsewhere in the vascular system-for example, in the pulmonary, the coronary, mesenterial, and renal arteries. [1] [2] [3] [4] Prevalence is highest in younger women and the incidence in the Western hemisphere is around two to three cases per million personyears. Clinically, the disease is characterised by claudication, pulselessness, and asymmetric blood pressure. Hypertension is seen in about half of the patients, especially if the renovascular system is aVected. In the early stage non-specific symptoms, such as fatigue, low grade fever, or weight loss, prevail; arthralgia is also a common complaint. Some patients may be asymptomatic, depending on the amount of collateral perfusion. Laboratory findings are non-specific and are usually confined to raised erythrocyte sedimentation rate and mild leucocytosis or normochromic anaemia.
There are no serological markers specific for TA. Diagnosis can be made by angiography, showing changes of the large arteries with stenosis and post-stenotic dilatation. 4 Histologically, focal pan-arteritis is found, including granulomatous inflammation with infiltration of the media and adventitia by mononuclear cells, histiocytes, and multinucleated giant cells; endothelial cell proliferation and fibrosis of the media lead to progressive narrowing of the lumen. 1 2 Sarcoidosis is a systemic granulomatous disease with an incidence of 10 to 40 per 100 000 people a year. The lungs are most commonly aVected, but often there is also aVection of the musculoskeletal system, the cutaneous and central nervous systems, and the heart. Histology shows granulomas consisting of a central zone with macrophages, epithelioid cells, and multinucleated giant cells in addition to activated CD4 lymphocytes, and a peripheral zone with macrophages, fibroblasts, and CD4 and CD8 lymphocytes. Inclusion bodies are commonly found. Vasculitis may be found occasionally in patients with sarcoidosis. 5 7 It has not been confirmed, however, whether vasculitis is a true manifestation of the disease or an occasional, incidentally concurring abnormality. There are a few reports of the concurrence of sarcoidosis and various immunological disorders, including diVerent forms of vasculitis. [3] [4] [5] [6] [7] [8] [9] Until now it has remained uncertain whether this coincidence implies any immunological relation. Here we present a rare case of a patient who had aortitis with histological changes similar to those seen in TA and sarcoidosis. This coincidence has allowed us to gain some insight into a possible relation between the two disorders.
Case report
In December 1991 a 32 year old woman was admitted to our department because of acute exacerbation of chronic low back pain. Past history of the patient showed mild hypertension and an erythema nodosum of the legs, which had been accompanied by swelling of the ankles and dated back to 1980. At that time sarcoidosis had been diagnosed and steroid treatment started. Three years later, circumscript alopecia had occurred and histology of a skin biopsy specimen confirmed the diagnosis of sarcoidosis. In addition, for about 10 years the patient has had recurrent uveitis, which has required repeated cycles of corticosteroid treatment. The patient has never complained about dizziness, seizures, or thromboembolic events in the past.
On admission in 1991 uveitis and paralumbar tendomyalgia were diagnosed. The patient was treated successfully with analgetic and physicotherapeutic measures. Low dose oral glucocorticoids were given for her uveitis. Laboratory variables showed moderately raised sedimentation rate (30 mm/1st h) and C reactive protein (CRP) 12 mg/l (normal 0-5). Blood cell count, serum chemistry, and urine analysis were normal. Antinuclear antibodies, rheumatoid factor, C3, C4, anticardiolipin antibodies, and antineutrophil cytoplasmic antibodies were negative or normal. Routine chest radiography was unremarkable. The patient was soon discharged and glucocorticoid treatment gradually tapered.
During the following years the patient developed signs of progressive heart failure with dyspnoea on exertion. Aortic regurgitation of haemodynamic significance was diagnosed by trans-thoracic echocardiography, and an operation for aortic valve prosthesis was undertaken in April 1997. Surprisingly, histological specimens of various parts of the aortic root showed focal dissection and infiltration with epithelioid cell granulomas, predominance of multinucleated giant cells, histiocytes, and focal lymphoplasmocellular infiltration of the adventitia and the peripheral layers of the media; furthermore, rarefaction of smooth muscle cells and elastic membranes of the media was seen ( fig 1A and B) . These histological findings in conjunction with the typical localisation of involvement were regarded as typical for TA. However, other features of TA were not found before or after the operation, and therefore another, undetermined type of aortitis cannot be fully excluded. Nevertheless, it must be stated that the patient had negative serology for syphilis and also did not have a seronegative spondyloarthropathy, which together with TA are the most common causes of aortitis.
During the operation an enlarged lymph node of 2.5 cm, situated at the aortic root, was removed. Histology was consistent with the diagnosis of sarcoidosis with numerous epithelioid cell granulomas and occasional multinucleated giant cells ( fig 1C and D) ; staining for mycobacteria was negative.
Postoperatively, chest radiography showed a mediastinal mass, which originally was attributed to perivascular blood accumulation. This finding could be verified by high resolution tomography and the mediastinal mass
Figure 1 Histopathology of the aortic root (A, B) and a para-aortic lymph node (C, D). For details see text.
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www.annrheumdis.com group.bmj.com on June 21, 2017 -Published by http://ard.bmj.com/ Downloaded from disappeared completely within two weeks. In addition, a 2.5 cm dilatation of the aortic root of almost round shape was noted, which gave rise to suspicion of a false aneurysm. Transoesophageal echocardiography showed a dilatation of the coronary sinus to 5×3 cm, which was considered to be an anatomical variation; no aneurysm of the aorta was found. Angiography confirmed this finding, with normal morphology of the coronary vessels. The chest radiographs obtained about three months before and two weeks after the operation were comparable, as were the films in the follow up period. Treatment was started with prednisone and oral anticoagulation with phenprocoumon because of her mechanical valve prosthesis.
During the following months the patient had no further medical problems. At a clinical control examination three months postoperatively the patient reported occasional mild back pain, no arthralgia; physical examination was unremarkable. Laboratory testing showed an erythrocyte sedimentation rate of 20 mm/1st h, blood cell count and blood chemistry were normal, electrophoresis showed an increase of the globulin fraction to 23% (upper normal limit 21%), total protein was normal. CRP was 18 mg/l (normal 0-5). Spirometry was normal.
In September 1998, two months after the last clinical visit, the patient developed a transient ischaemic attack, which was localised to the region of the median cerebral artery. ECG showed sinus rhythm. Computed tomography of the aortic arch and branches was normal, as was duplex sonography. Magnetic resonance imaging of the brain showed no abnormalities. Moreover, echocardiography was normal without signs of valvular dysfunction. At a clinical control examination in late 1998 the patient had no significant complaints.
Review of the literature
Only a few publications on the coexistence of sarcoidosis and vasculitis have appeared. In some of these patients small vessel vasculitis was preceded by sarcoidosis. 6 7 Ahuja et al presented a case in which, by contrast, sarcoidosis was preceded by Wegener's granulomatosis. 9 Occasional reports of patients with sarcoidosis and large vessel disease have also appeared (table 1). The case of a 17 year old girl who developed sarcoidosis at 3 1 ⁄2 years of age and stenosis of the subclavian and carotid arteries eight years later was presented by Rose et al. 10 Maeda et al reported a case of generalised sarcoidosis with features of aortitis. 11 Schapiro et al presented a case of hilar lymphadenopathy, restrictive lung disease, and non-caseating skin granulomas 12 ; the patient was pulseless at the time sarcoidosis was diagnosed. Taieb et al presented a similar case in a 9 year old boy with a skin rash who exhibited hypertension two years later 13 ; follow up disclosed a mixed pattern of stenosis and dilatation of the aortic arch, and histology of the cutaneous lesions showed noncaseating granulomas with epithelioid cells. In this patient hypertension had prompted awareness of large vessel disease.
The scarcity of such case reports in the literature suggests that the association between sarcoidosis and TA or other forms of aortitis may be rare. However, TA or similar forms of aortitis are too rare to indicate that the reported concurrence with sarcoidosis is merely governed by chance. And in fact, in a review of 60 patients with TA, Kerr et al found two cases of sarcoidosis associated with TA, 4 which are also summarised in table 1.
All these patients had several common features: (a) usually sarcoidosis preceded TA; (b) the time lag between the diagnosis of sarcoidosis and that of TA was several years (eight or more) in most of the patients; (c) the aorta and/or its major branches was aVected; (d) 50% of the patients had uveitis, which is much less common in frank sarcoidosis; and (e) all patients responded to glucocorticoid treatment. The features in our patient were quite similar, including the presence of uveitis.
Discussion
The case report presented here describes a patient in whom sarcoidosis preceded the diagnosis of an arteritis aVecting the aortic root by many years. Importantly, the patient also had sarcoid lymph node disease concurrent with her aortitis. Sarcoidosis is known possibly to aVect many other organ systems, 5 8 but involvement of the large vessels is not a recognised feature of the disease. Surgery Glucocorticoid *NSAIDs = non-steroidal anti-inflammatory drugs; TA = Takayasu's arteritis; n.r. = not reported.
The diagnosis of TA-like disease was incidental and the patient did not fulfil all clinical features associated with TA, as the disease manifested itself only by involvement of the aortic root, necessitating valve replacement. However, there are several reports of atypical presentations of TA. 14 15 In our patient, histological abnormalities were typical for TA 14 and involvement of the lymph nodes is not a major feature of TA. Additionally, there was no evidence for any of the potential diVerential diagnoses of TA [1] [2] [3] [4] : the patient did not have systemic lupus erythematosus, Behçet's disease, Crohn's disease, ankylosing spondylitis, ergotism, syphilis, Buerger's disease, or temporal arteritis. Moreover, the patient's age at the time of diagnosis was typical for TA (<40 years). In our patient, mild hypertension was present before signs of cardiac failure appeared. However, she has been normotensive since the time of valve prosthesis, indicating that hypertension was not secondary to involvement of more distal arteries or the distal aorta by arteritis. In accordance with this notion, and although hypertension might have been regarded as the only symptom possibly indicative of TA before the diagnosis was made, nephrography was normal.
The case presented here, the few additional patients reported with a sarcoidosis preceding vasculitis, in general, and TA, in particular, as well as the two cases of sarcoidosis among 60 patients with TA, 4 suggest that TA or arteritides similar to TA and sarcoidosis may be related diseases. Thus the concept of a "Takayasu syndrome" 4 11 may have to be re-evaluated or at least to be seen as heterogeneous. Reports on Crohn's disease, another granulomatous disorder, with TA 4 further support the possibility of a common basis of granulomatous disorders and TA. Cases such as that presented here should raise awareness of such possibilities, particularly in disorders whose cause(s) are still unknown.
Although the absolute number of similar cases reported is small, the relatively low prevalence of sarcoidosis, and even more so the rarity of aortitis, suggests that this number is relatively high and too high to be mere coincidence. In particular, the fact that in almost all these cases sarcoidosis preceded the vasculitic manifestations is a strong indication for a common basis. In fact, several authors have suggested that vasculitis may be a feature of sarcoidosis; however, such notions usually related to cutaneous vasculitis. [5] [6] [7] [8] Importantly, in some instances, a granulomatous angiitis was seen, 5 and this points towards the possibility that even observations of concurrence of sarcoidosis with Wegener's granulomatosis may, in reality, also represent types of sarcoid vasculitis. The same may be true for the aortitis seen here and elsewhere.
If all these aspects are taken into consideration, the fact that one rare feature of sarcoidosis may be vasculitis, and that this vasculitis may not be easily distinguishable from TA, in conjunction with the occurrence of TA-like disease in patients with past (or still active) sarcoidosis, raises the possibility that sarcoidosis and TA may be aetiopathogenetically related. Further analyses of this question may provide new insights, including a search for aetiological agents and possibly new causal therapeutic approaches.
